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'™20030006435 #^ 2003/6/11 

*L eR-^Ji* ^^}y] 3tr ^ ufl^i jr^)^ ^^g. ^ ojcHr 

1151 Til o]>a (aggregation tree)!- °l-g-*H ^ i^E.#i^ i^^iL* &z\*}5l, 



£ 5 
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^20030006435 #^ 2003/6/11 

I^^^ilt ^B^HffEi ^ zl ^{DISTRIBUTED ROUTER AND 

METHOD FOR DYNAMICALLY MANAGING FORWARDING INFORMATION} 

S. l£r ^-^2:5}-^-E^l cfltl ^HlE, 

£ 3^ <£X\ aflofl uhe. ^-^Hp-asH-B^ sa^li £Al*l £ 

^. 

7]}o}# Hsl (aggregation tree)^ A ^&)dHEl cfl^ ^Hs, 

H 4bxr ^ ^A] ofloil nj-ej- i^]^^iL# ^B]^}7l ^tfl o]n.^ 

(aggregation tree) n 1 ^} cfltb ^1*15., 
£ 4c^ ^^^l±(prefix)£] SMI ^it M-nl-H H5fl£, 
£ 5^r 41-711 eK-^Ji-t- U ^a] ^ofl n}5}- ^e]^ ty-^ofl 

£ 6a £ 6c^ ^-l^^it ^^Hr 4^°fl tfltr 
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20030006435 #^ 2003/6/11 

£ 8a ifl*l £ 8g^ <|J ^a] ojjofl 4f i^^^i* ^e)*Rr 

£ 9a ^ 51 9b^ ^fll-Tfl ^-^^ 3£^^J±# ^e|*Rf i^^-^H 

£ 10a ^ £ lOb^r AMl^ £$1*3 3 Ji* #e|*Rr S^sHH -M^^V £^ 

s. na £ iid^ <y *ih *m i^^^n ^3^3. ih^ 



^--fi-Sl-Jl zl aHj^^ofl ^7i*H M^^JiS ^3 n °] ^(aggregation)^ £|sfl 
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20030006435 #^ <£x\: 2003/6/11 

el-oi^oll ^-uiisfl^ ^^-i- 7>£.4| 3tr sfl 

^ 2.$^°] eR-H =S4^S^El #*fl*l*r- e^o.^ ^ o] m. ^^.ofl ol = 

<17> &4r*l 3 e^-fB^ ol^f ^-o] ^o o >^ HJL4*H ^« ^711 

^ HsL^Hofl *m *iq-. tr)-^, 5}^Ei^ f^f^ 

E^E-H WISH tfl-§-^ Z]}o}B\% *JB^ ^ ojt}. ofl.g. #o1) «-AV^sl^ ef-fE^lA-l 

tt eH?-^ HSSff ^el *>fe Elicit HS^H<4 sfl^i 

(Galaxy IP Router)^ ofl# M-^vfl^c]-. 

<i9> £ i* -^HP-SeH^i (100)^7 ^7fl^ s^-f^ k£t(RNs: Routing 

NodesHllO, 120, 130, 140)* i^>JI, H RNs(110, 120, 130, 140)^ S.^ 
(SWM: switching module) (150)^1 ^*fl tr^S, RN(110, 120, 130, 

140 ^ <>|ii *N-Wfe- HS^lAidOP: Input Output Processor )(111)7> 

&7$s\jl, =L IOP(lll)^ ^ 7fl2l *fl*fll-(PMD-A(Physical Medium Device 

AX112) J£^r PMD-B(113))5.^-e-1 sfl^i* ^«VE-ij- ^TflS) ft^f (designed) . 

<20> ol^*}- RNsdlO, 120, 130, 140)^ tfl-g-sl^r *m-^( sub-network)* AQ?>\ 

7} Ji-fr^l 2f-f ^ 3Ml-(own routing table)^ =L ^Hr^ ^Sf *\?]?>}7] ^tr . 
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^20030006435 #<N 2003/6/11 

-Utt^ H.3.^H-I-(own processors)* AQ^. zle]j1, S.^. rn s (110, 120, 130, 140) 

°m -f-*fl BR-^ iSSff running), -^7}*} o.^. 3^*3 

(forwarding)* SH^, °]&ltr RNsCllO, 120, 130, 140) fe- &^°\) 

*>4^ BR-tHS. ^SH^. o]^- flsfl, RNsCllO, 120, 130, 140)*=- SWM(150) 
* **H 4^ RNsUlO, 120, 130, 140)5] BRifJ ^M-I-M- 

(globally) ^-elW. °1 ^ , A RN(110, 120, 130, 140 ^ SH-W 
€ #^3^ ^«--^( sub-network)* 3.23 <3 (Local area)(B)°l ej- SWM(150)* -f- 

RNs(110, 120, 130, 140)7} <£%S\o] 7K><3 <* (Virtual area)(A) 

olH^r ^^^2:5}-^ Ei(100)7> 47^ RNs# ^ ^ RN«fl 10P2] 

^ ^ =L I0P§(I0P#1(10), IOP#2(20), I0P#3(30), I0P#4(40))^l SWM(50)* #*fl M 

€ ^-^fl# 5^1*} Sir}. 

2> £ 2# I0P#l(10)^r 4^7fl^ eRig HsL£«(ripd(ll), ospfd(12), 

bgpd(13), isisd(14))4, I0P ^3.^H(glued: Galaxy Loosely Unified 

Environment Daemon)(15) , eR 1 !! 3Ml-( routing table)(16), ifl ^ Bfl o]^ (forwarding 
table)(17)* S^-^cf. 

3> 5}-f ^ HSS#l-(ripd(ll), ospfd(12), bgpd(13), isisd(14))£r ZfZf Jl-fr^ =^ 

^ 7 )^ofl cqsfl ^Itt ^tr4. eR^Ml-(16)^ 5}-f ^ £££ft 

(ripd(ll), ospfd(12), bgpd(13), isisd(14)HH e}-f^ 7^tr4. 
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^20030006435 #^ 2003/6/11 

4> I0P 4^ HS.^^(giued)(15)^ 3--9-U ^S£#l-(ripd(ll) , ospfd(12), 

bgpd(13) ( isisd(14))<>lH 3-ftg ^illr-g: 31 16H1 ^^>J1, H 5f 

^ 7jl^>^ <g<H^l i^^^ill- 5.^^Bfloll-(i7)o11 3#*Kr 4>§ 

^3*}^ 4sl?b4. IOP 43 (glued) (15)^ ^1 «fl 3~f ^ 

Eflo]l-(16)# SWM(50)* -f-*fl 4^- I0P#(I0P#2(20) , I0P#3(30), IOP#4(40)H1t11 #3 
(advertise)tr4. 

s> t^, I0P#l(10)£r ^S£#l-(ripd(ll) ( ospfd(12), bgpd(13), 

isisd(14)), IOP 43 HS^Ai (glued) (15) ^ 3-f *3 31 °11-(16)* *1^ = 

S.^l'H (system processor)^ <3 4, *M-I-(17)*- i^*Rr lflmfla. = 3>1H 

(network processor)^ ^°-S. ^^-44. A 1^ E ^ £5.4^1 (system processor) «^^^r 4 

^ , 4-f^sL t(|4H £]*V i^^BflojM. 43 *1 4 IOP#(IOP#2(20), 
I0P#3(30), I0P#4(40))4^ ^°-Wr ^tb ^£^1 ^3 4^ -i-^- ^4^., 

MlB^la (network processor)^ ^ 3H1-(17H1 3l44oc] S.%<^^ (local 

areaHl ^^1^ vflB-81 3"«1 ##3 i^^^ ^tr4. °1S *l*fl, ^-^f^Hl-f &|7> tfl 

b> £ 1 £ 2<^1 o||a1% 3**13 ^V^eR-EKlOOHH tfl*^ ^1^1^^- £.4 
Al^§>7fl *1 3*1-711 *>7l 31 si) 4^ ^^seHMK 10<M 3" M4 434 

^ 3.^-1 ^ 3] °l!-( forwarding table)!-* 4€- RNs°fl ° a v ^ 4^ ^o] ^3 

°1* ^2fl4 ^-^s3-^(ioo)ofl^^ 3- R1H4 7flt 434tt i^)^ 
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1:1-1: SWM( 150)^8: ^g-*fl #^<LS.^ 4 RN<HH ^o] 5£^Eflo)^g. 

-f-^ o.S.(globaHy) ^^>£^- *>Jl &i=t. #<H , ^^SEHrEi (100H1 107fl 

^ RNs7> ZL rnoI .n-ft^t 10,0007fl^ i3 ^ forwarding entries)^- 

z}- RN^ 100,000(=10,000*10(RNs))£] Xfl^ ;&€■■§• #El^r^ 0 > tb^f. *rEr 
*1, #2fl^l ^r^S^Ei (100)1-^: o)^ i^^Eflol^-g- ^^>7l ^ H> tfl-g-^ *| 



<27> o]e ^ ^efloj iL#*}7l ^*fl °>#^ ^-5-^, £ ^9] *fll 

SL3.»\ l^*Rr ifl^- 1^ ^7># ^ 5^ ^^seK-El« *flW>11 $14. 

<29> £ ^9) ^3 #7l ^-^S^E^ ^JELt ^ <£| ^ Efl o] <^ a7]# # o] 
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"^20030006435 #^ 2003/6/11 

(aggregation tree)* °l-g-«H A 2t=#ai 2-$\ ^ 3 ^*M*rfe y <H^ 9X 

<33> ^-71 ^4#* ^^>7l afl^Kr ^Ap^H^e^ #7} Bj-o.^ 

^=#^1 44 g^o.^ = 3.S#<fl cfl^-S]^ s^ng HSlft sl^sm 

A o v 4 BJ-f-^lcH.^-aiM ^€ 4^^^^--l-# ^a)^Vo.^ ^-R-*}fe ^^£tl: ^ 

ifl^^H ^4^£r 4-f^^°ll-^ 5R-^3liL7> ^ eHM^iL^l 

31 H ^ MHH ^ k no| EH^Kr *fi2 ^-71 ^2 

4 ^"71 vflofl ^i^S} ^^£7} ^7fl^ ^-T ZL i^tfl 0^6)1 

^c-flolH £|£al ^i^.^ S^H^ ^^^<^o] ^^^>ig zl ^iil- 3.^ 

^Eflol^l ^dlolje^l ^3 3zf^3i}-, ^>7l ^12 ^- 7l ^ ^ 
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320030006435 #^ ^7}: 2003/6/11 

#<y*Kr all 5 4^^" i^Rr ^ ^^-S. th}. 

*H cfl-g-Sj^ ^H^Hf- 4-^^-, #71 #»1^=7> ^^Eflol^-ofl 

^Cflol^^ o. olnslTllol^ 7>^*V Slcflefl^ ^ tfloll^ #71 #^1^51 J££2n£. 
» iH^Rr ^,12 4^4, #71 7412 2p§<>l #7l ^^1 tflofl #71 #*fli^=4 * 

^^SW-I-ofM A o v 7l #711^=1- ^Ml§>^ ^13 43* £Mb ^ o £ t v4. 

<36> ol*> f -M. M^o} tij-BJ-^l g ^Al ofl^-g. 51<£^T #2i^*\ #Afl*l ^^^4. 

^Sfl*) *b4. -g- ^fil ^-^^1-711 *^ ^ &i=. ^1 71^ ^ 

^^1 tfl^ #^tb ^ ^ ^j^tK 
<37> S. 3-cr sT^^l «J ^1 <4H 4^- ^^-Sel-f^sl ES^li ^£1 £Al^V 51 

^°14. °^ti>^ ^-#^2:5l-f E^l^ 4^ 7 fl rOPl-^; i^-Jl, <5>4<>1 51 

1-(SWM)<H1 51*11 zl I0P#7>^1 ^^.sl M^ol 01=01^14. E 34M*f ole-ltJ. ^ 3. 

^4*>^ HAl^tf. ^ 51 3^1 <>lHH*r ^VM^ I0P(I0P#1) (210)4 i^^S-^ 

(SWM)(250)<?M- 51^1^1-^4. 
<38> £ 3^- ^^2] ojHl 43 ^-AV^-sel-T-^^ HS^li 

I0P#l(210)3l Al^sfl ^^ofl oi^ei^ol^ Hel (aggregation tree)(218)» ^ S^t!^. 
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^20030006435 #^ 2003/6/11 

o]n?)7)}o)# Hsl (aggregation tree)(218)fe ^-^^ #4>SH ^*fl «M*K# 
10-2002-007570 1H1 ^€ ^r^r ^-^2:£)-fE^ IQP^o) ^ej^-fe- 

(aggregation)*}^ 7HJ-ii^ (delegat ion node )■&-§• i^tl-^f. 

tr(SWM) (250 H eM-^ HS£##(ripd(251) , ospfd(252), bgpd(253), Dglued(254))^r 
its}n, oj-s. g^o.^ H^£#-&(ripd(251), ospfd(252), bgpd(253), Dglued(254))^r 
cfl-§-£l^ IOPOI^I el-f^ HSS#lr(ripd(211) > ospfd(212), bgpd(213), glued(214))4 
i^l^^AS. ^^(internal peer connect i on) -S^K 
<40> ofe}*] ^^^(SWM) (250)^8: °l^tr ^(internal peer connection)^! ^«fl A 

IOP^ BK-'g HSlflS ^£ eR-^iL^-g- ^a1:&o.3. ^-fr*}^, zl 5R-^iL 
cf^- I OP 1-^1 7]} o.s. ^ ^JX| 6j|o|) rtj-a -g-^S&Hr 

^ofl-Mfe- o]e]^j- 5}-f ^ HSlftS ^(internal peer connection)^ £)*fl 5_€- I0P 

<4i> JE. 3^ ^HH, I0P#1(210)4 ifl^l 2-^(SWM)(250)^l RTM(Routing Table 

Manage) -£^(215 ^ 255)£- Zf eR-fJ = 3.£##(ripd(211), ospfd(212), bgpd(213) 
^ glued(214) iE^b ripd(251), ospfd(252), bgpd(253) ^ Dglued(254) HH <g<>|^ A 

<42> 5. 4a^ £ <S ^ A] cflofl ttj-Ej- 5£^^^^.# ^e]s:>7l ^ *fl oJZLE) 

7fl°l>3 HBl (aggregation tree)^ z} it=^ ^dM^ ^Sofl tfl^r ^AlIE.©! cf. £ 4 a 
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Bel (aggregation tree)^ A i^EL»£r S^^^J±7> ^^^H(PREFIX) , 

=l zH^iL (LENGTH), n 2==.* <H^&MH^ ^ afligl 

(AGGREGATION_LEVEL) , cfl-g-^ 7>^S.( delegation node)*! ZL 2ni= 31 

-fr^X°fl?itfl, 7MJ-2tH.* 2nH.)^iL( INDEX), SL-^^Ji^l Bj-^iKTYPE), 

^^fit eK-Hi^E. ^ ^ (SOURCE I0P), *fl# X-^^li* S€ i^^Bflol^-cHi 

*R^tt*1 <^-?-» IKM #5fln(FT FLAG) £ ^"Jr 2*1 H&l^ ^a^Ki^tfl, 

-^£}n^(parent node) ^li (PARENT), ^ EB] ^iL(L_SUBTREE) , -f^r ^J±B3 

^iL(R_SUBTREE))» JL^W. °1 si *V 2^2=^ ^a) c-fl o] 1^ o]^?)}*}^ He) 
(aggregation tree)7 r ^cJMm^l ^-f ^HH*}^ ^^tf. 

*fl# ^HE^o]^ ^ ^^(aggregation-level)-^ ^^7>>7> 2.7H 

^tfl ^(default level )lLg. ^ b^b)^ £<8ofl n^-eq- zl £| cfl ^(default level ) vfl 

3l*i(dynamiclevelH ^M^^ 1 ^ n ^£.& 31 ^(dynamic level) *fl*IM eH-tfJ^lJi* 
cHn^Tflol^t!: 7H]\t2= (delegation)!- 41<W ^7} &Tr ^o]cf. 

7>^ii=^ i-fr*}- ^^L( Index )fe rJl-§-£l^ 2n2=7> 7>^H.( delegation node)^ 
^ 2^2=!- 2^2EL ^Jit ^^T-tr^-. 7H>^H^ ^-frT^iLOndex)^ 7}<#2r. 

2=(delegation)S.-f El zl 2^2=# ^^*V 2^=^^.* ^o}^ ^ oi^ ^H* 7^ 0 V^cf. 

^ , 7}^^ 3^ -f^ *}2r.2=7 r tfl-g-S]^ 7>>£2^2=» ^-f , 

=l 7}^tE5] ^4r^>^^.( Index) ^ '01' <>1 
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5> i^^iM ^^(Type)^- I0P ifl<M 3L3^J±« eH-*3 B.S. 

^-ff-Hmtfl, BGP, SDPF, RIP f-)» 7 }#i^=if ^^1 5.^^^^ ^ 

*>7l 3tr ^(Delegation)-!- ^^^H A r-§-*H, ^(ofl^tfl, BGP, 

SDPF, RIP l^^^ii tflsj)^ 7H> ^ -*Md£^» 7>^cf. ol^ 7}^^^ 

-m^m worn. 

7H V ^ eHJ# n eHJ^ i^^iLSl ^^JiL(type)^ ^^4. «J-eH 

BK-^i^M: SL^^Ji^ £^*H ^ SL^I^JM ^7> 

^ri§ IPCinternet protocol )^^°]^ rfl-g-E)fe 5£^]^^^.7> 7HJ-<8 ^ 

7> ol nfl, a}^ IP( internet protocol) H^aj^-S *1 ^ t|lH3a.<*lH 

7 r -g-*r ^» ^*Rr , n ^l^MlB^H tfl°1] <S^€ *\^}7) 

^^^.o]c|-. nj-e}^ zl AH§ IP^ <5fl^ ^l^LUH^a. s^H^ a}-§-^- ^ ojcf. ^ 

71 ^*fl Z}- ^^l-oflTfl IP ^# -^-^tr^. ^°lH^r ols]^; 
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<48> £ 4b^ <*H ixj-ef- &z)is}7] ^ 

Bsl (aggregation tree) tfl^r ^Hsolt}. o]^ £o] ^. ^^^}7) 

^tr °}zl£\7\]o)# (aggregation tree)^ 2^1 Bel 7^]^, e}~f ^JiL-i-^ 

^-og ^ AV^ofl cHzL^Tflo]^ HBl (aggregation tree)^ ^-g- ^iL#^ £ 9a, £ 

9b, £ 10a ^ £ 10b# ^-^1^0.5. ^^W. 

<49> ^ofi^ ^^.elTflol^ (aggregation)* 3*1) 7>^ii= ( de legat ion) » ^JEL^l 

elll^l ^ltrSKdefault level)* ii^Rr ^ ^ofl A>-g-^ real BGP 

core bR-^ e^-f ^ oflBel -g-5L7} £. 4c^ 2nJ=sl ^e|^(prefix) zJ 

^l(length) 15 ~ 24<?] *13H>M ^f^o_S £-i*r4. 4^ ^^S^-Ei 
S^^iL^l ^zl^^oI^ ^ ^MK retrieve)^ 03-^3^0] iB ]«jc t 

<so> .g^ofl 45^ t= Galaxy router7> ^E]-^( mu lti-rack)-5.^. ^ 

^ nfl z}- 3«(rackH ^^*f^ SWM^l RTM-cr *R1°1 3.^ I0P2] e}-f ^ 

^e^rTil ^- IOP^ 3L3^ °] ^ 711 (aggregation)* ^(rack)# 

^ 5L£)^ ^Ji ^nelTflol^Caggregation)^ 1^1 ^ ^ 

<51> £ 5^ Afl^-Tll o_j ^JaI ^ofl Oj-Sl- Srel^f^ wj-^oll 

< 52 > £ 5 « ^-2:^, £ 3°\] w><4 -g. ^-^ser-fE^l^ o^o} 

5R-^;tJE.(RNH AflS.^- E}-°-^^ii7l- ^^(SllO), *fl<3" Hf-f^^H.^ ZL -#oj 
^1 er^^^^l ^-§-3^ ^= (^-°gic^( insert ion node) )^ bJ-aj} *lrq-(S120) . 

^r, ^-°^*>sl^r eH-f^lM ^ sl^i( pre f ix) ^ojsf ^ ufl?}*] 7 1 
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<>|ziEl7l]ol^ eej (aggregation tree)^ 3#flit=(root node)^.-^ ©1^1 
(binary search)-!: aHHr^tr^. #7l 4^(S120) ^ #°J:t^( insert ion node) 

^ ^*1«- ^S*^, ^ #<y insert ion node) ^ fl^ofl 7>#iLJ= (del egat ion node) 
7} #*fl*}fe*l* ^trCr(S130). H^^l #71 S}-ol(Sl30) ^ lc2=( insert ion 
node)^ ^*H1 7>#lc=. (delegation node)7]- ^^fl^H ^o.^, ^ tfl# $1*1 7> «1<H& 
^ H #°J^ = (insertion node)* #°J tr4(s200) . 

^ #71 ^-°J(S130) ^ #<g ii=( insert ion node) ^1 $1*H 7>#^H. 
(delegation node)7> ^fls-fig ZL 7>#it= (delegation node)* #*ll*H #°J^ = 
( insert ion node)^l £1*1-1- S^-Ji^r 5- #°Ji^=( insert ion node)* # < ^*H°> tr^. 

oil- ^«fl, £ 5^1 cflofMfe- 7>#ic= (delegation node)^l 2|-/-f ^«.Hel(L/R 
subtree)7> ^^fl^>^l# (S140) 7>#ii=. (delegation node)^l ^-/-f >H«-Hs| 

(L/R subtree)7> £4| ^ 31 °H-°ll *\ 7>#i«L= (delegation nodeH cfl-§- 

El^r i^^il* #*)ltr<=KS170). ^8, n^^l Q-8r ^-f, ^ 7j-#^J= (delegation 
node)sl a-1«.bb1(L/R subtree)7> €^ll*Hr ^-f , #7l 7>#ii= (delegation 

node)^ tfl-g-s)^- ^-/-f *l*LHel(L/R subtree)* iM^fe JtS/g-fr cflS*rfe iL=°lJ2. 
S. ZL 7>#2tS.( delegation node)* #*H*}7l 2|-/-f A^H^-i- ^*Rr 

^1-^- *ti#°^Rir 3f^(S150)-a- ^Isftt °1 n fl, 2*/-f ^£LH^« 

^#*Hr ^=1-* *fl#<a*>7i ^^i #<a^^^i(s. 5)1- 4^1 ^r s s^ 

. °1» -f-#^-£.S ^#^-^r( recursive function)*^ tj-cf. ^, #7l ^ (S140)£l ^ 
°J^4 7>#^=^1 a*/-?- ^«.H^7> ^cfjl ^-ffe #71 ^#°J^(S150)#> 

*fitr ^ £$|^3M-i-°1M 7>#^co 1 ] tfl-g-s^ 5£^l^^a.# #^1 tbcf(S160) . 
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<55> o}9± £0} ^<y^£l(insetrion node)^ $J*H 7>>y-lc= (delegation node)7> ^7fl 

^-t-^t <#7] ^(S140 ifl*] S170)* **fl n. 7>>y-ii=. (delegation node)* 

av^^v ^ ^<y^= (insertion node)* ^ tb^(S200) . 

<56> ^.0.^ EfloH-ofl Afl^ ^iL7> #<8^ ^-f ZL tfl-g-S]^ tfSJi^* tf^Kr ^ 

*flaJS! ^E) 4^(S200)^r £ 6a £ 6c°fl ^lsM &tK 

<57> £ 6a» ^"^^=1- #<^}7H1 ^ e}-^-^ ii.E.-b oizL^Tflol^ 

7>¥^r a}tfl ^(default level l|HH -g-^ insert ion node)^ S^JE. 

(ancestor node)* #^}(S201). <>1^ "HzlsJtJM^ BB] (aggregat ion treeH -SHSt 
^(insertion node)* tfl5L^ r ^ 7>#i^:E. (delegation node)* #^71 ^*1^J±# 
^7l ^^-ojtq-. 

<58> #7] o2f^(S201) ^-4 (insertion node)^ Sfc^(ancestor node)7l- & 

-2.^, (insertion node)^ ^ efl^-^^^ (searchlevel )■§• trtf(S205) . 

tffli^-^l'afl (searchlevel )fe (^^ 1H ##*rfe ?H «r^W. 

<59> i] searchlevel = default level*2-l 



zl^ji zl ^efl'i-^-^^^ (searchlevel) i^S( insert ion node)^ s# 

i^(ancestor node)7> <^-*f* ^c|-(S207) . #<yi^( insert ion 

node)* rfljt«>^ 7>^^(delegat ion node) #^1^] -2.^-* #°l7) ^ojc}.. 

#71 ir<y(S207) ^4 ^^(searchlevel) i^H.( insert ion node)^ 

^#ic^( ancestor node)7> ^^.^ 2:7H ^3}^) o^i^TlM^ 7}^ efl»g 
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(default level HI ^"^^^C insert ion node)* tflX*}^ 7}^±^. ( de 1 egat ion node) # 
^-^^(5217). ^ ( sear chl eve 1) #<gii:=( insert ion node) 

^(ancestor node)7> ^o.^ ^neMH^ ^tflefl^ ^ (default level ) ^}HH 

7Wt£ (delegation node)^ (descendant node)* ^-^^^(5209). 7\^ 

(delegation node HI £]*fl tflX^^ (descendant node)7> <^^-# 

<62> j^(S209) ^ ^7) (default level) v|H ^"^^=( insert ion 

node)^l ^ ^-(descendant node)7l- 3^(5217)^- ^r^^-cf. ^, ^ 

^ ^3.el7flol^ 31 ^(default level HI i^=( insert ion node )£) 7}^-}^B. 

(delegation node)!- ^tr^f. ^7] ^(S209) <#7] ^ 

(default level ) iJH in=( insert ion node)^ = (descendat node)7 r &t}ig 

(S211) °]=L?]7)}o)# 7>^tV Efl^^; ^M^?b(S213) ^ ^ZLElTflol^ 7>^ 5fl 

»i(dynami clevelHl 7M>>i^(delegat ion node)* ^-S]W(S215). °1 nfl t c^e^H^ 
7}^ *fl^*Rr "<H^ 2 HI ofl^^ °1 -§-*Rr 3 <>1 



<63> 2] dynamiclevel = GetNodePrefixLengthVmsert ion node) 

<64> - GetDistPrefixLength(\nsertionnoa\e, desendantnode) 
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<65> °1 nfl, ' GetNodePref ixLengthi i nser t i on node ) ' ^ H. ( i nser t i on node ) 2\ = 

e^^(prefix) Jl, ' GetDistPrefixLengthi insert ionnode, 

desendantnode)'^ -y-^L^E^ insert ion node)^- H ^^ii^(desendant node)£) He)^ 

(insertion node)^ H 0 ]A % IW°\5L, -^i^ (insertion node)^ n ^^i^ 

^.(desendant node)^ He^^S] x}o] 7 \ M-e}^ ^^7> 1 19' #7] (^ 
*M 2)1 £l*H Tfl^^ 'H^XM'S 7}^ efl^ zl ^HSt^l '1'°) € 4^ 
*\ S^h^B-i insert ion node)^ 7>^ic:S.( delegation node)^ ^-^i^H.( insert ion node) 
3 efl^i^ 5>i4 ^ ^ efl^ofl ^o] 7H?tr 

<66> ^Bjul, ^-71 <a^<3} ^#(S205 ifl^l S217)°fl £]*fl cHzL^Tflo]^ ^ ^ 

*H ^-^ic^ (insertion node)# tfli^ 7>>*ii= (delegation node)* *}^°- <3 

o] ^^<^^o. ^.oi^.cf(s2l9). 3^1 £4 eH-tg^ii^ ^^^H 7H>^^o]^ 

^11 °1 eH^^li* iflS.*Hr 7>^= (delegation node) ^Ji# ^- < a*>Jl(S221) , h}- 

-f^JM <«^<3«W S^^^o]^ i^^Eflol^-ofl E}^^^o\] tfl-§-£|fe 

(insertion node) tr c KS223) . 

<67> £ 6b^r #7j 3j-^(S201) ^ insert ion node)^ 

(ancestor node) 7> 3-f°fl cfl^: ^el ^f^^r ^W*}JL 

<68> £ 6bl- ^S}^, ^- < aic=( insert ion node)^ a#2n=( ancestor node)7]- o]n] 

SI^.^, ^:n.5^(SelectDelegationLevel)(£. 6c1 £^ H] £]*fl 7HJ-icE. # 

<$$MSr ^tr^f(S230). o] nfl, ^^(SelectDelegatioriLevelH^ # 7 j # 
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<gi^( insert ion node)^ (ancestor node)7> o^l 5E^3H-M.o|] <£] cflol;e £] 

SX5L, ^^i^S-C insert ion nod)sf zl 2:-^-^= (ancestor node)7> -^tr I0P°fl ^*fl A | 

S(-D^i ^tW^ 6c^ S235 ifl*l S237). 
<69> o]<4 ^-o] <£jl5l#(SelectDelegationLevelH ^sfl 7>^-^=l- ^<a^>7l 

<^tr e fl^-g- ^d^s>^A^ ( Zl ell ^(dynamic level) ^g- '0'^ «1 51trCf(S241) . 

<70> n><a] zl 311(dynamiclevelH '0*^^ insert ion node)* tfllt 7 r # 

(delegation node)* ^ ^-f°lH.S. i^^Hl^l #<^;e= 

(insertion node) ^Jt# ^ «>t}-(S251) . 
<7i> zl^ji ~L ^ (dynamic level )°1 '0' Jit)- ^t\-^ BHM^iL^I ^^-fr 

SQicB. (insertion node )^iL« ^ Cfl^lB WCS255) . ^ ^-f^^Ji 

^*8tr4. °1 ^-f 7 > o^^TlH^ol] ^tr Jl4» JiTll S)^ ^-fo]c|-. 
<72> *V3g zl efl ^(dynamic level )°1 '0' iL4 #7l (S230HH *i^=l eflHI 

<H1 ^ t=( insert ion node) ^ 7}-^;= (delegation node)*- tr4(S243) . ZLe)Jl 

21-4-^^ ^^M(S245) eK-^-5L^ ^o^o] y^^o^ 

M <3 31 °1 1^1 7 }^hLB.( delegation node) ^iL» ^<^ r :2(S247) , eH-^JiSl ^ 
<3^°1 i^^Bflol^-oi] ^-<y^( insert ion node) ^iL« fr4(S249) . 
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<73> £ 6cfe ^-71 2f^(S230)°fl cfltb Jl#iolcf. £ 6c» 7>^ = 

(delegation node) ^ tf^efl^-i- -id^M 3*fl, £ ^^Hfe ^icS-C insert ion 
node)^l (descendant node)7l- #7fl*>fe x]ei\ <^™.d\] nj-ej. o\nL^y]}o}s& 7\ 2 §-% 

t^-eTi] 7)]^^*>cf. ^, -f^i ^-^ ^reinsertion node) 21 ^^t= 
(descendant node)* IHI^M (S231) -S^icE. (insert io node)^ ^^^^ (descendant 
node)7> ^fls^ #7] 2)°f| ffrlH ^*fl ^ZL^TlH^ 7 >^-*b efl*§^r 

7B^^tr^f(S233). ^, i^EL( insert ion node)^) l^l^i zJ<>1 ^ ^^E- 
(insertion node)^- ZL -^^^^ (desendant node)^ *r°l7> M^M-^ 

3J2>I| £]7i*H ^l^XM-a 7 >^*V eflt# 7fl^^trcf. tr€, #7l ^^ir(S231)« 
S^^1(S232)*>^ -a-SJidH-C insert io node)^ ^£-i^E. (descendant node)7> €:*l)*r*l 
^ ^-«aicS.( insert ion node)^ S^icJE-tansector node)^ efl^-fr ^HBlXM'ii 7}^ 
efl^S. ^^tri=f(S234). 

<74> ^.3g f ^i^s. (insertion node)^ Si^bzE. (ancestor node)7 r o|ti] 3^*331 

ol-i-ofl ^cflolE£)oj Jl ( S 235) ) ^reinsertion nod)^ zl S#i^E.( ancestor node) 
7> -^^^ IOP^Hl 3*f| 3-f(S236) £ 6b4H i^^Hl- o^Hh ^ 

^>7l ^*ti #^1^ St* 7>^ it(-l)o.S ^trcKS237). 

<75> H 7^ eHr-^Ji* <y 4Ja] q]o\] ^ ^s^Kr «J-«H cfltr 

b}^-^^je.(RN)^ ^^Bfloj^oil 7) a] #3 ^^^iL7} <JsM]£l^(S510) ( =L 
— (RN)-fe- *J-*H^ BK-f^^l tfl*s^ 2r.^(^Mlii= (deletion node))^l 3*1* &q 
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W(S50). o} Ef-f ^Eflol^-ofl Afls.^ ^^$1L7} ^<%Q 7$^- =L #<Q±ZL$\ 

Sj- ^ nfl^l 7l o^zi^Tflol^ ee) (aggregation tree)^ 

^ic=(root node)5.^-Bl ^(binary search)^- *&^H^*h=K 

7> ^7} -4^(S520) ^ ^1-4 ^ic= (deletion node)£) ^9k^, =L A>*fl 

^^-(deletion node)7> 7} x J-ic = (delegat ion node)* ^=<y*]<q 
*KS530), 3. ^-^^^(deletion node)7> 7}-^= (delegat ion node)# 
H ^±£.7} 7>>S-ic= (delegation node) ^iL# (deletion node)S. 

^^tri=r(S540). = (deletion node)7 r 7HJ-2n.E.(de legation node) 6 !) 

n 7>>S-ic= (delegation node)* ^^S.*? 
lc.E.(deletion node)^ ^l^r 7f7^^.iE^- <5>7l fl^Mi}.. 

3> zls^ji, ^ ^ = (deletion node)7> 31 o] -g-ofl <g c-flolH( update) £) ^ 

^^-» SH1«H(S550) ZL ^M1^:EL( deletion node)7> t])o]M.6\) >£zl\o}^_ 

(update)^ 3 ^-g- ^W*] av^ ^o. ^^.4. ^ > n 

<5hMlic= (deletion node)7> 3.^*3 3M#<>fl ^UMBGipeate)^^ ^ejTflo]^ 7}- 
^ ajtfl efl»i ^ ifloflA^ xj-^jits. (deletion node)^ (descendant node)* 

^*H(S560), =L ^ i|W ^aflicJE. (deletion node)^ ^ic= (descendant node)7 r 
£>_oig ^^ ic c ( descendant node)!- 7HJ-lc£. (delegat ion node)^l ^flS.-gr ^-^-7>S 
^tH=KS580). 7H v ^^(delegat ion node) 7> cf^o] -f^i^ (descendant 

node)* cflS^l-ji ^ ^-f a^ofl 7>^2t= (delegat ion node)* ^ tb 
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(descendant node)^ *HH ^«fl M-^^l ^h^B. (descendant node) 1:1: tflS^Hr 7}^ 
h^B. (delegation node)^ -^fl* ^7] ^^M^f. 
<79> n><^ # 7 ] ^-^I(S570) ^4 zl 133 tflofl ^icll (delet ion node)^ = 

(descendant node)7> & ElHlr^H ^licJ= (deletion node)* <^*ll 

(S590). 

<so> £ 8a ^1 £ 8g^ ^A] d\}6\] tcf^. 3E.^^J±» ^*Kr 

<81> £ 8a^r S. 5S] ^S] s)-^** (pseudo code)S SWSt^l, £ 8b £ 5 

^ 4^ S120 ^ £ 7^1 2]-^ S5201- ^A>^=(p S eudo code)S. S^S}^, i 8c^ £ 
6a^ ^Sl^-^l:* ^SH. (pseudo code)S a^^H, 5. 8d^ £ 6a^l 4^ S215 ^ 
S217<*IH 7p£ i^El-I- ^ is}±r ^1 ^=7 = (pseudo code)5. S^*}^JL, £ 8e^ 

5. 6bSl ^el^^-i.^ (pseudo code)S. S^^ji, £ 8f^ £6c^ ^e^^-i- 

-ir slA]-^^ (p S eudo code)S X^}^JL, £ 8gfe £ 7£) ^ e| ^ <^>s= ( pse udo 
code)S. ^^t}. ^ ^ 4 ^1^1 tfl^ -M^£r 51 5 vflx] £ 7» ^Stb 

-M^^-^l ^^-sl^^S zl ^-8; *mW. S. 8a 5L 8g°fl <4H£ 

<82> £ 9a t-R^1 £ 10b^ -g- t^ofl i^^H ^ £^s}-*>^ ^^*1 

^SLS.^ ^(default level )°1 '2'<?1 xfl^-Tfl 
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3iL ^ i^^^ill- ^B^Rr ^-g. J£*$f>}Jl 9X^. 51 9a S. 9b ^ *fl*7ll 

-$HJ^ ^B]*Rr «o V ^^r £.*13*-*M -£^tt S^^l^L, £ 10a ^ £ 10b 

£ 9a ifl*l 5. 10b^ <>\n.x!J\7])o}# HsH>H 'Prefix'^ 5^°fl cfl-g-j£|fe 5. 
^^iL7> i^^^ ^i^UL# M-e}i4]^ $2-3.*] ^ ^^7l^# 7>^rf. 'Source 
IQP'fe- ^ ^tr IOP ^iL» M-Br^flJL, 'FE'fe «fl^" i^^iL» S^^H 

^°\) x\^}<&^x}2\ c^Jfs- u|-^^r^. n}-^ TE'S] *fl*£ 5L^^iL» S.^ 

Eflol^-ojl ^^53 -g-^ q-Ef^rf. i£tr * Index' ^ n i^EL<^ 4i^X^mtfl, zl ^H7> 
7>#;tJ=°l ^o. 7H V ^^-1- q-H^vflJl, ' level <^zi 

^7Hol>g^- ^ 51^ 3] ^(aggregation- level) ^8: M-^^cf. 

-f^l £9a# #2:*}^ , o>^- ^iLE ^3H^| I0P#1(210)^1 

^(prefix)7> '3'9l ^S.^ B^-f^^a.7> ^-<a^ ^ IP0#1(210)£] ^H-f^ n ^iL 
» I0P#l(210)s] ^zie^c^ h^H -*HJtr4. ^r, i^3^r o^B^H^ ebHI 

^^dt(prefix)7> '0'«1 7 r #lcS. (delegation node)* -M^H ^EMM^ B^Hl ^ 

(prefix)7j- 'O'^l 7>^icH. (delegation node)^ i-fr*Rr i^^Cpref ix)7> '3'^ 
ic=7> s\ZLS. i^^^(prefix)7> 'O'^l 7>^= (delegation node)^ dfc^MJil 
(index)^ 'OO'^l ^t}. o]^-q] I0 P7}- sl^. I0P#1(210)°1:°S IOP#1(210) 

^ i^^Eflol^oH^ ^ #<%±el i^^^(prefix)7l- <3'9l ^B7> ^ 
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^-fr*}^ I0P#1(210)°1^£) 4^ I0P#1(210H1 e}4- 

^^^.(«fl^tn, cHzl^^oI^ He])sq- ^^t_V el-f^ ^iiHmtfl, ^h^tIM^ h^) 
« 7^711 ^cf. £ 9a^ <>HH^ I0P#l(210)ol^o| ^.e. i-coi cfl^ I0P#2(220) 
1- ^W^SL ^*>7fl ^-§-^4. 

<86> £ 9a# I0P#2(220)^1 us] 7|] °1 He]^ I0P#1(210)£] <>\n. 

SlTflol^ H5l^ -^^^Jl, tfnV x% t]) o] M. ^^J-o] I^scf. 4^, I0P#l(210)£r 3.^ 

^>J1, IOP#2(220)-& 7pJ-^«ofl^ Afl5.£ j^-O^i^}. a^j]^^ 7l-^•il^( , 0 , ) 

<87> £ 9b^ I0P#1(210H1 i^^^4i(prefix)7> 'S'^ eHM^SL^r #<g3<H ^# ^ 

S*rfe- 7}# delegation node) = 0)7} I0P#2(220)^ i^^Ml-^ ^-Bfl 
°1H, I0P#2(220)^ S^^^ofl i^^^(prefix)7> '7'9l ^^^£.7} ^<£& 

<88> o] ^-f I0P#2(220)^ *lH-¥-Tr insert ion node)(7)^ iHltr 

^(default level )&(2)ofl S]3fl ^^^H. (insertion node)^ SfcH. 
(ancestor node)» ^-^tb^f. IOP#2(220)^ ^H^f^ 2t=l-g- ^ iiH(i^7)^ 

S-#icJ=3. #7fl €4. °1 all, i^=l£r I0P#1(210)^ 3.^1<8«H ii-E.3^: #7l 

^*fl 71^1 711 ^ ^^-°l^f . <4^i , t=7<Hl tfl^ 7}^-^=^ iiS-H o>\i 4^ 
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(dynamiclevel)°l^^l ^^t^. 
<89> ne^, £ 9b<Hl <^H<g iop#1(210)^ <HzLe|7)H^ HeMir ^^7^ 

^ = 47} 2.^- ^7l-£H, le-E.4 ^ 2tJE.7^ ^^^^o] I0P#1(210) S-^^^o] o}^ 7}^- 
3] ^^o]-b.S. i^E.7^ 7>^^°1 4# I0P#1(210)^ i^^Bflol^oil 

<90> I0P#2(220)^1 n. S^^l ^ = 7^1 ^-fol-E-.S. ^-^7<Hl 

<91> 51 10a ^ £ 10b# %2i-s}<q ^tb eK-^Ji ^Ml sf^-i: ^a]^ 

<92> 5110a«fl <^l^m ^<>1 ^ZL^TlM^ HejS] i^ = 0^r I0P#1(210)^ 

^HH lc-E.3, ^JEL4, iil=5 §1 2^ = 6^: 2.^ ^£^1 9l°-*\ ^ = 0^ ^-fi-7>^r 

i^E.3<>] ^-f , I0P#1(210)^ i^^Efloj^-o]!^. tc 3i i .c 4> i-cs ^ 6 o]) cfl^j- 

^17} ^c-llolB5l<H SiJl IOP#2(220)^ i^^^oj^-oil^ zi ^=-l-(iL = 3 ( i^EL4, ^ 

<93> 51 lOb^r £ 10a^ <>HH id = 0^ ^7}*] ^JE.3^1 ^Tfl ^ ^^-» 51^2|-*H ^ 

<94> ^ l^olH^ oj<2}- ^o] 7^tH5] ^^71- S)^ ^H.7> ^Ml^ ^-f 

«HH fe- ^ 2t = ^J±«- ^Ml ^ ^ 5^ ^iil- EflS^Rr 7}^h^!EL2] ^7} ^£_™V 
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<95> a > £ loboll oflAl^ w>sf £0] ^je.0^1 i-8-* r Sl ^JE^l *h*fl€ ^-f, 

I0P#l(210)Sl i^JELO^ i-fr^M- ^£.45. ^^^fl§cf. I0P#2(220)Sl ^]o] 

^ I0P#2(220)S] i^^Bflo]^-^ tfl^ %^s>\ ^<y_g. ^*8*>*1 jgcf. 

<96> £ Ha vfl^ £ lldTr H °H1 4^ SL^^iL "o v ^^l 

< 97 > ^ ^-^oflA^ oleltb EfliB ^71 Jflsfl i7flsj SWM^I- 27fl^I I0P-& 

Galaxy aI^e^s}- "http: //wot. telstra.net/ops/bgptable. html'^H ^l^sjfe core BGP 
er-fB^ol Eflo]M. ol-g-sH 53,0007fl^) eHr^ <fflH3# #^Rr 

^ #^(flap)*Kr JUilt ^*rS3cf. 

<98> £ llafe- JL^7> ^-ysl^ <3He^ ^ofl cg-^o. ifti^-g. ^^>7l 

^tr 3)^H S^ltr S^^-S-^i, 10SH ^.#^^.3. <3H 

33 ^f^HHS. ^*r^*l 67fls] default level 3-§-*H H <aH3-& 

^n^r M-Hr^i=f. £ lla» #2^, ^"71 EfliB ^34 i^^He] 

(forwarding entries)^ 7fl^^- 607fl - 1107fl ojiflolrf. °j}B 
3*3 -SHl^^Hfe 713] <3^# ^1 ^ cffe ^J-g- ^ oirf. 

<99> S. llbxr 67>*13 default levels 3-§-*r$* nfl<i| .2.^31= ^h^^r* £ 

£ Ha ^ £ lib* t£5}<a 3~t-33 ^4 ^t^^^# jls}^- nfl 
default levels ^'ol^^ nfl 7 H V Jl^oI 3"^ 5U3-. 
<ioo> j£ lic^ 53 ,00071] 3 core BGP 3-f^ <?J!B3l- ^z]- 0 ~ 70% ^l*^^ 5.^*3 

Ell^ll-^ €^ti*Rr 7fl^# S^ltr J^ltf. £ llcl- 
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^-S^V^ ik*$-& core BGP <fflH^# ^t}JL ^^\a)^o) o%oi 30. oj 26% _ 
77%^ Eflo}^- oflSel #i Jl47}- fltfe ^J-i: ^ ^14. 

<101> £ lld^ £ Aj*,] C]Ei^ ^oflAi C]Xt]^ ^±-Qr M-E} l^^l ^*>7l ^ 

*IH Agilent Router Tester* °l-g-SH &%2>\ ^^tr ^^r* 

^ ^cf. ^tiV^ Router Tester^ MlS^a. J£#^^l (topology) M- ^1B^37} <3 
^ "1*1^ ^(reachability^]- ^l^^o.^. ^s>^ -§^<y eff^s^H 

^« <=r 5^4- £ lld^ ej-f^ 7> ^ ^^.^ JL^^ Eflol^ofl tiT-cg 

*rfe ^^(convergence timeH 3^^g- ^sfl- £a) ji oicf. ol^*l- » 

BGP4 flap convergence time" MlH^la. Sl-S^l (topology)^- ^}^$\3.7\ <^%t 

* (reachability)^ ^sH ~, ^o-t] (primary router)7 r J=l-(drop) 

€ *flS.£ s^-f^S. M*f^ *l#(trafiic redirect convergence time)^- 

cf. °1 #*<HH^=r 37flS] ^^(RN)# ^H^rMl, 27fl3] 5}^-^^(RN)#ol at 
^fHI Sife MlB^^l tfltr <3^»33 (reachability)!- ^1 (advert ise)^ 

I7fl^ e^-f ^tH(RN)^ ^1 (advert ised)€ Ml 3^1 ^]o]b\ Hefl^(data 
traffic)^- ^^tr^. £ lld^ ^l^H^ ^a] ^(convergence time)^3f# iL 

<*) §t}. s. nd^ oflo||>q -g. i£^o]i o]*fl ^sj a] ^(convergence timeH #<>|€- 

£41 3£r *r3^ al^f ^*fl 7>Aj-i,H.^ Aj^l ^o.^> AV^l 

A] ZL 7H^J=°} ^°-* r ^il^ M*}^ ^-9-^1^. 
<102> AJ-^*V ^ ig^cq ^oflA^ AjA] ofl<Hl ^fl ^^^Ouf, 7 >*1 

^^Ol M. i^o} $ 4)41*1 ^^Up^l &J1 AJA]^- - fltj.. aj.^ ^xgo] ^e)«^ 
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ifr ^oj] o^fl ^sj) ^o) 

J- 41 

2^1 °]0-Z)7]} (aggregation tree)* ^-g-^><^ A 
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1] 

2] 

4-f^Eflol^-ofl 2|o^^ i7t A^S}^ ZL tfl-g-S]^ 

*}^r ^12 

A cM ^12 ^-fl^o!}- ^V7l iflofl ^<a^=^| i^t£7} ^flsRf ^-f 

ZL i^t£7} i^^Eflol^ofl ^^olE^ojjr ^cy^cs}. 2 ^ t co] ^^cg^o] -£-0_j 

^71 7fl2 ^7l "J^ ifl<*|) ^±B.7} #7fl *>^1 
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31 
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Insertion (prefix) { 

local insertion node, ancestornode, result 
r STEP 1 V 

insertionnode := FindNode (prefix) 
r STEP 2 V 

/* Virtual node exist in the aggregation tree V 
if (insertionnode * NIL) then 

result := LeftSubTree (insertionnode) 

if (result * NIL) then 
//7se/t/on(result) 

result := RightSubTree (insertionnode) 
if (result * NIL) then 

lnsertion{ result) 
DeleteNodeFmmFT (insertionnode) 
r STEP 3 V 

/* FindAncestorNode searches ancestor node */ 
ancestornode := FindAncestorNode (insertionnode, defaultlevel) 
if (ancestornode * NIL) then 

InsertWithAncestorNode (insertionnode, ancestornode) 
else 

InsertWithoutAncestorNode (insertionnode) 

} 



IS. 8b] 

FindNode (prefix) { 
local node 

/* Search for node to be inserted */ 
node := GetNode (prefix) 
/* Identity the insertion node */ 
if (node ? NIL) then 
return (node) 

else 

return NIL 

} 
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InsertWithoutAncestorNode (insert ionnode) { 
local ancestomode, newdelegationnode, searchlevel, 
descendantnode, dynamiclevel 
/♦ Lemma 2-2 V 
searchlevel := defaultlevel*2 - 1 

ancestomode := FindAncestorNode (insertionnode, searchlevel) 
if (ancestomode = NIL) then 
dynamiclevel := defaultlevel 
else /* FindDescendantNode finds node not written to FT */ 
descendantnode := FindDescendantNode (insertionnode, defaultlevel) 
/* Get adaptive level */ 

if (descendantnode ? NIL) then 

dynamiclevel := GetNodePre/ixLength (insertionnode) 
- GetDistPreftxLength (insertionnode, descendantnode) 

else 

dynamiclevel := defaultlevel 
newdelegationnode : = Make DelegationN ode (insertionnode, dynamiclevle) 
if {NodeNexthopVirtual (insertionnode) = TRUE) then 

InsertNodeToFT (newdelegationnode) 
else /* All inter-domain node must be inserted into FT */ 

InsertNodeToFT (insertionnode) 

} 



[£ 8d] 

MakeDelegationNode (node, level) { 
local delegat ionnode 

/* Make a virtual delegation node and set node type */ 
delegationnode ;= AllocateDelegationNode (node, level) 
SetNodeType (delegationnode) := DELEGATION 
SetDelegationNodelndex (delegationnode, node) 
return (delegationnode) 

> 
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InsertWithAncestorNode (insertionnode, ancestomode) { 

local newdelegationnode, result, dynamiclevel 
dynamiclevel Select DelegationLevel (insertionnode, ancestomode) 
if (dynamiclevel > 0) then 

newdelegationnode := MakeDelegationNode (insertionnode, dynamiclevel); 
/* Resolve destination area */ 

if {NodeNexthopVirtual (insertionnode) = TRUE) then 

InsertNodeToFT (newdelegationnode) 
else 

InsertNodeToFT (insertionnode) 
elseif (dynamiclevel = 0) then 

InsertNodeToFT (insertionnode) 
else /* Check aggregatability of route */ 

if {NodeNexthopVirtual (insertionnode) = FALSE) then 
InsertNodeToFT (insertionnode) 

} 



8f] 

SelectDelegationLevel (insertionnode, ancestomode) { 
local dynamiclevel, result, searchnode, descendantnode 
descendantnode := FindDescendantNode (insertionnode, GetNodeLevel (ancestomode)) 
/* Get adaptive level */ 
if (descendantnode * NIL) then 

dynamiclevel := GetNodePrefixLength (insertionnode) 

- GetDistPrefixLength (insertionnode, descendantnode) 

else 

dynamiclevel := GetNodesLevel (insertionnode, ancestomode) 
/* Aggregatable case */ 

if (CheckNodeUpdateToFTXancestomode) = TRUE 
&& NodeSowce{ insertionnode) = MK/aSowc^ancestornode)) then 
dynamiclevel := -1 

return dynamiclevel 



#3 ^*>: 2003/6/11 



54-47 



520030006435 %^ 2003/6/11 



15. 8g] 

Deletion (prefix) { 
local deletionnbde, delegationnode, 

result, descendantnode 
/* STEP1 •/ 

deletionnode := FindNode (prefix) 
r STEP2 •/ 

if (CheckNodeAggregate (deletionnode) = TRUE) 
then 

deletionnode := GetDelegationNode (deletionnode) 
If {CheckNodeUpdateToFT (deletionnode) = TRUE) 
then 

descendantnode := FindDescendantNode 

(deletionnode, defaultlevel) 
I* Suppress deletion from FT */ 
if (descendantnode ? NIL) then 
SetDelegationNode (deletionnode, 

descendantnode) 
else 

DeleteNodeFromFT (deletionnode) 

} 
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